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Autophagy coordinates cellular homeostasis in podocytes and proximal tubules 


-clearance of aggregates and damaged mitochondria 
-preserving kidney function and slowing aging 
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Pharmacological blockade of mTOR pathway activation 
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AZD8055 mTOR kinase domain ATP competitive mTORC1/mTORC2 
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BAL Disulfide bonds H donor Raptor/mTORC1 
NAC GSH Antioxidant mTORC1 

Metformin ETC complex I Antioxidant mTORC1 
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Autophagy in Renal Ischemia-Reperfusion Injury: 
Friend or Foe? 
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MiR-21 inhibits autophagy by targeting Rabl1la in renal ischemia/reperfusion 
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let-7b suppresses apoptosis and autophagy Om 
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injured heart 7by targeting caspase-3 
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Effect of Immunosuppressants 


Rapamycin Stimulation in vitro and in vivo Methylprednisolone Stimulation in vivo in mouse 
Tacrolimus Stimulation in vivo in mouse osteocytes 
brain Inhibition of autophagy- 
Mycophenolate Stimulation of chaperone- dependent cell death in vivo 
mofetil mediated autophagy in vitro in rat spinal cord 
in hepatocytes Azathioprine Stimulation in vitro in 
Dexamethasone __ Stimulation in vitro in | hepatoblastoma cells 
thymoma lymphocytes Cyclosporine A Stimulation in vivo in rat 
Stimulation of autophagy- acinar cells 
dependent cell death Stimulation in vitro in rat 
pituitary cells 


in vitro in lymphoid 


Inhibition of autophagic flux 
leukemia cells 


in vivo in mouse kidney 


Stimulation in vivo in rat Stimulation of autophagy- 
soleus muscle dependent cell death 

Stimulation in vitro in primary in vitro in glioma cells 
osteocytes Stimulation of autophagy- 

Stimulation in vitro in dependent cell death 
chondrocytes in vitro in rat pituitary cells 
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Rapamycin Causes Upregulation of Autophagy and 
Impairs Islets Function Both /n Vitro and In Vivo 


MV. Tanemura®*, ¥. Ohmura®, T. Deguchi?®, 
T. Machida‘, FR. Tsukamoto*, H. Wada’, 

S. Kobayashi®, 5. Marubashi®, H. Eguchi’, 
T. Ito®, H. Nagano®, M. Mori? and Y. Doki# 
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containing 6) Enhances Autophagy and Reduces 
Renal Dysfunction in a Cyclosporine A-induced 
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Harun-Or Rashid, Min Kyung Choi, Binod Kumar Yadav, Woo-Ho Kim, Kyung- 
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ScienceDirect Biotechnology 


ELSEVIER 
Differential autophagic responses to nano-sized 
materials 
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Therapeutic Modulation 


Therapeutic compounds and targets that modulate autophagy 


Compound 


Hydroxychloroquine 
3-MA, Wortmannin 
Anti-TNFa 

P140 phosphopeptide 
Tat-Beclin-1 
Temsirolimus, sirolimus 
Cyclosporine 
Tamoxifen 

Vitamin D 

Bortezomib 
Carbamazepine, valproate 


Effect on autophagy 


Inhibitor 
Inhibitor 
Inhibitor 
Inhibitor 
Inducer 
Inducer 
Inducer 
Inducer 
Inducer 
Inducer 
Inducer 


Autophagy and Transplant Immunity 


Mechanism of action and target 


Lysosomal acidification 

Class III PISK 

Pro-autophagic cytokine block 

Down-regulation of autophagic flux at the autolysosome stage 
Interacts with a negative regulator of autophagy 

mTOR (incl. other actions) 

Mitochondrial permeability 

Beclin-1 

mTOR inhibition 
mTORC1 inhibition 
Inositol levels 


3-MA, 3-methyladenine; PI3K, phosphatidylinositol 3-kinase; TNF, tumor necrosis factor; mTOR, mechanistic target of rapamycin; mTORC, 


mTOR complex. 
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Transcriptional regulation of autophagy. 


Transcription factor The effect of autophagy 


XR Downregulation 
PPAR alpha Upregulation 
PPAR beta/delta Upregulation or 
downregulation 
PPAR gamma Upregulation or 
downregulation 
TFEB Upregulation 
NF-kappa B Upregulation or 


downregulation 
HIF-lalpha Upregulation 
P53 Upregulation or 

downregulation 


FOXO Upregulation 
E2F Upregulation or 
downregulation 
STAT Downregulation 
CATA Upregulation or 


downregulation 


The target genes 


LCS, ATG4, ATG?. ATG10, Wipil, Dfqp1, 
ULK1, LAMP2, P62, PI3KCII, Bnip3 


ATG2, ATG4, ATG12, ATG16, Pink1, Bnip3, 


Wipil, LC3, PI3KCHH 

ATG5, ATG7, LC3, Bectin 1, P62, ULK1, 
Bnip3 

ATG?, ATGI2, LC3, P62, ULK1, LAM PL 
BCl2, Beclin!, Pink1 

ATG4, ATGS, BCL2, LC3, SQSTM1, Wipil, 
UVRAG 

BCL2,. Bnip3, BECN1, SQSTM1 


Bnip3, BCL2, LC3, Beclin1, PISKCIII 


ATG2, ATG4, ATG?7, ATG10, BCL2, ULKL, 
DRAM1, AMPK 


ATGS, ATG12, ATG4B, Gabarapl1, VS P34, 


BECLINI 
Bnip3, LC3, ULKI, DRAM, ATG1, ATGS 


ATG3, ATG12, BCL2, Bnip3, BECNI 


ATG4, ATG8, LC3, ATG12, Bnip3, ATCS, 
ATG?, BECNI 
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Conditions 

Feeding or pharmacological 
activation 

Fasting or pharmacological 
activation 

Depending on the different 
pathological conditions 
Depending on the different 
pathological conditions 
Under different pathological 
conditions 

Under different pathological 
conditions 

Under different pathological 
conditions 

Basal levels: downregulation 
pathological conditions: 
upregulation 

Cytoplasm: downregulation 
Nucleus: upregulation 
Depending on the different 
pathological conditions 
Cytoplasm: downregulation 
nucleus: downregulation 
CATAI1: upregulation GATA4: 
downregulation 
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The Pro-apoptotic STK38 Kinase Is a New 
Beclini Partner Positively Regulating Autophagy 
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